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: 4_i_ 1 _uLLX1 (jaiJ^m (J-clJ 
j (JjHiJIj <_jjIiJLj (J-<i-*J (jl (J-aL«JI » J LaH i "j ^La (J^JtiJ 4-jl.sI *-2j (J-aLitJI ■» jJall i "j 4_u-ul_Lll (jaij^Ltl *.l JljjI Jiic 
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_5p_JLl_> jjv (_|a£. (tub ftu jl ^~ i '• ifuJI J J I (tjLSJL j-iTol?! diLa^Lc ^-^J (<Cu j-iToll! 4_i jlLa-I, I AJsLmJll (JjjLjS Jlsu 
ljL=i lil jLiTu-Lcl! * La2JI ^L>ol (j^J t g —*t"tl (_i^>o Lu&j i (J^-«JI *.J-> ajj ^j ( • La La _■ 1 1 -S^-J-U ^jLh 1 J^ ) *•- ' ' ' *> ' 
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V8 J^nft 

3j^>JI aj^jIj = 2 Q\*juix\ <£^'j = 50 (_)^jJl>JI aj^jIj = 38 

(j-a 2^L>JI AjjIjJI (j^Aj ^j-i A ■ ..V I Aj^jljj < (_L«-*JI 4_*_La£ j (j-<-uil J-3-^ L^h 1 ^-23 (jP-J' *i5l>^' Cy*J (j^jiiJI ^Jj'j 

pj^jjtA pe^jLaa-u 4_<ijLSJI aj^IjJJ (_|a=jJLI j 3 julJI <£jlj £j-ij f-^j *— ^j^* 1 ^' *di'j <_y* *-ulill ^J_5l3^' 3 J' <*<HI (j-«-u 

( uj ^.t, ) 90° oMiJI Lljpl 

3 ' jl T* (tub lJlj~3J S j_iiil!l 4_dLc-C jj-a t—SJ-JI La :(j_u 
j«_<ji >Jl x_a (j\j 3 jLiTu-LU ul a\ (_y* '- j0 '0"" 



rr 







I j«Uoi ^ijlLt I sjiLII cjjj L*_u jLituVl 

.2 JlL^sJI jl^-cU 4 u^u^iel I 2_ Lg-La J^=>\ 4-Lil!l Jjlj-C-U 4-^aj^sieJ.I j-uiLUI 4_JL>. 2_ dlLclj-aJI JlA jj^— " 
2 JjvljJI 4_»^3J_JI ^_ 4_i_<_u ( ^ l - Y Y) (j^5 (_£^IL><JJ 4_L 1 Tar>> (jLL-uI ji jLiala AjLJcTu-aJ : ( 4jj_kl]l ) 4_LlUI jljJLI 

( jILa_dLa Y , £ = 4_»*a^j ^ ) 

.4_»^s 4J-J' ^j- 4_L<_u ( YY - YA ) j^ya (£aIL><j 4 La 1 ualS a (jLLi-ul ai jLiTu-La aJlscIu-uj : 2 jLLL<aj| .Si aij 

.4_»^3 ajjl ^_ 4_L_u ( ) <^-il 3~ YA ) j^ya (£aIL>u 4 La 1 ualS a (jLLi-ul ai jLiTu-La a JudLmJ : a )QA caJI 4-JLc -i' 9-1' 

j jLiTu-LU j-uLj 9-& La :<_)-" 

S py-AflHj| 4_jJLc£. (j-a l^JlJI La : ( jjj 

3 ^ja-cTui 4_JLc£. (j-a l^J-JI La '.qm 

3 py-jJLallll 4 jJ t~ /_& La Ijjjj 

3 ^Lja-cTul 4_jJLc£. /—& La tjj^j 
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ALrcjJI CjjJlv Jl (^-iy L«-4 * La-fl] I «i l_xfS T ' ill ^— ."-vV I 4_3e_»Iu jl mi Hi (JjLaajJ 4,-U.iTuJI ^j-fl <_>=i ^- fijljjv jjjjj 
(Jjuaj jLiu>ijl 4_se_l11!I ;jj^~ , " i *° i 4 U mi 1 1 •*■ La i •■ (jyicj jl mi HI J "** ' (jjJLc O^-*-^' <J-° ** *-^ N il-i L*-j-<-aJ><J -SjLlJI cr^ 1 

jLiTalU (J-t^a-i i il oi 'I (j-« (__>l3>cl (jl 1 1 iiVu c j U ^ 1 1 J^Jjjl .jj^— ■ > (jl < oo ,<u (j-* 3 ? 9" 9 * (3 ' '' '' ^r jl ' "Hi 

^Lja-cTu a I ^- jJ aj ' Lai tiJui (*JJ9 C-u-uLLa (_j^sajLi^ *_La3 (C^ata (J^ -^ U~ v ,* £ ' <j' )LiTujlU ,j **"""* qj ' ^-Tl^- 

. jLlTu-Lll (JjLj3-1 

jL.u.lU (_£jj>-ij (j^_4ji! 2j_a LiJaLtlLa Li-Lv 4jvjJJ_o jl 2jj_ilo ^jLLjii ct^** **"^ (*^i9 ' 4 -4-^l -ilj-1' * LaJLl a jLJeHmj 




7g-LuaJ I *j o cj < (_iJ2L*ll]|_> jLm-tll Jlj (j-t-*-}JI Jl ( Sju-i-u jl 'Cluj J-=»<J ) (jLi-i-u ^1 £yi CJLcjjzscjs (j^J-^tJ r*^9 

( ) ^ J^xui) <2j^jJI ^Ll^SU gjg^rJI 
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.(_£.sL*JI » La S 1 1 aJlJcTu-uJ^ t Juvlj Jo. (j_a 4-LLi.u.a jLiTaiU 4_a-jrt i^< CjJ) i ~~ '"' 

(JT J-*_La ^L>ol ^_ * La ail <LijI ^— i aV < kL>JI (j-a 4_tiaj^cj .»La VI ^j-a SjuISj jl mi HI 4_SLjji^a ;jj^~" '"' 
( Y * J^~ ' "') 4-jJjJlII s-jLua VIj j-LaL.u.11 (j-ujjj (_p-^ 4ji_jjiaJI jj)j^>JI » ^^ ^_ aJlJcTu-uj 
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. U^tl X-^J-UJ 3Jl*JI Sx^S ,JJ3 2 CJ ', , ^ a 4^>Jj^5 4_LLi.u.a (S-SJ «bj 2 JjtJI iV^i ,JJ3 jLiTu-lU !_y^j!k » ' ' a3J 




4_iJl>- ^ la i ul aj jLiTu-Lll 7-yuuj «J3u p ajv vJI jlajlu^s ^_ Lai i. i>nill j! ojjl/j ^_ aJaJLt f- aJJl I Jl&j 
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jLiTaltl J al =a_i j hul\ <_, (j>o 
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4_jj1jj=j (jyic I j^** t_3jJLli! <bl_*_<_uJI JlsIjjJI *_LalJL« (j^aJLJ l_L& j^= jij j ( » jgVllt Jjj-La « Jlc <_fJI_Lii ) 
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■ £j-se i"ilt iLLSJI '"'Ijjl La-JI J (J-«-*J <_iLSlLa jui ( YA J^~ i ■"■) (JLSJJI ^jJljJI uauu C-lS-J I 







-iiajv. (_£jj_jjl C-ajLuL A^-JJJ-l ^1 CjLcLka,J2 (_cSj 
j^LJ3jj_iJ1 J I i"»\t ' — . A t < *J3j-« Uiiia> (Jjl Jl^JI (JjO Ji-JJ L^ 1 -^' C—lS-J I *-^J^o -5J^J • ^ 

4_ajHI ^yic Jjaj^-JI Cxjjj .Y 



t_xS!tll 4_La_L> i_3lj^>ol (-.i-JaTl! a^L*JI 4_uj 2 La 1 ul^j ( . ■ Sill (jl ^— 1 a ^JL^o .Y 
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4_AjlJi]l <_J2Ll1,I aJlJCJ-i-uJ ti^^p- jj i"^-i (_£jJljJI l_xiLJ,U ' -xflj II jj-C ftuLSjl C-Lfl-J, U ' ■ i 2-JI 4_jLc£. ' fl D >< ' V 
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.*_L3-->o *J_j'j 4-i- (J-q-*-ii 1 CIT1 liLq-t-uj (Jj^^-JI (j^a Sj 

(Jj^j^-JI (jyic t-jJljJI ^J-^ JljJL=»<J (<UjJ (Jj^^-JI (jyic 4_J^ljJI ' . I ^3J " 
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p^ju^aluljljiiunS 
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x-JLl <Jl!^L*-ajJI 2— da-ijJI (JjLjij Jlajjlj 
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.ALi-ixai Jl 4_l!jJl1I j-ial i ii 1,1 r< i ■■ 5 uj (_JjJlII jLq-m.ll «Q2 *Jb <_JjJLa t_j 



jl ( _ 3 -aLi <_JjJLa jl a i ii a Lai 4-JjHI j-Lal i u 1,1 0J-& jjj^""" 1 "' Ju2j 3.SjL*ILa 2f I £ —~ i ■" I jLa-i-u.1,1 (_>"ij ^^y I ^j'^J? 
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(j^jij ;jj^~ >J_g CjLu^sLU AjlJ^c] (_p-a (jL=JLl a Lcajv. I (jyic $.ljjv 2I Ci-uTll? aJlJcTu-uj^ ((j-t^j oV J^— ■ "■) 
4 ( (J^jJlxxlO ?-LlLLa ) (jJl 7-LliLo 4 La 1 ula J jLc-i-u.ll ( '^^""m" (4J-> 9 4jjjjJ .SI jJU rfU-uAJl ^_ (jailaLc jLq-i-u.ll 

4 j n ala 1 ■■ » ' 4_Ja!il j-Lal 1 u I, I Lai 1 J^jaL>Jl j-ual m<< Lj-iIaJj L>al_i-cLa < iJaJjl (j-i-uJ (JjiLiIIji J) -f* ja^u 

7-LlLLa-l (Ji-I jJI (j-a daj^_L2 daj^L>JI Lai T^jLiJI (j-O 1 *\ iLn-l I ^"'J;" 1 "' (*JJ 4J2 LLlJu t^ajal C7^ 0-"LP' <L-uJ mil 

.( 1 J ^-i mi ) tjJl ^aj £ys 

: SJt^UIl iJjIil j^Uoil (<_j 

l_£jl^jj ^.I^Tu-uL) AjLlsJI *_a Jjjj 4JlLvj 2 tj ^1 ,^« t J A Sjj jLa-i-u-U 4_> (Ji-Jtj ( ■ *" (j^. sjLlc ( 1 La ■ uj OV J^— ■ "■) 

.4_SJL>JI j] 2 tj a I LgaJtj (jjjijJJ jL=x3jVI •»■ La 1 ul 

: 4_t>-ljjV ajJjJUI j-col_uJll (^ 

I Jui ■* Al^— ."j .4_Jjl3j_*JI ,_£jji]l (J-a-rtHl jl I ^"j;" 1 "' (jL=jJ,l *.ljjvl pLtiajI JuJl*-1! AjLJeTn-uJj (jL-uj OV J^~ ' "■) 
g-j-uol (jjl iaLisVL Jl2I_l!1 i_JaJLU jLa-i-uil j_i1«jj 1 LjJ _iJu>J,1 rljj^l 4_5tj2J ^JLc- tU^Lia^aJI (j-a pj_lll 

.Aj^Lualiial j"^~ '1 (jr^'jj! 

4 la al LaJl ' (_)^aL>Jl i_3j_Lajl *u f- Jj>Ji aj (LiLsaj^ta < la La ■"< a) ilajjjl i_3j_L3 ^j_a J^jaL>Jl jLa-i-u.a ;jj^~ u ' 



J_Lc 4_c=iil /q_i.i:lv ^_ (_JjJlII (j-i-oJI l-cJCj^j 4 4JlLa (j-ulaLc «LJ 2 ( _ 3 -aLJI jLa-m-U (_pLa-i J-&J- (0 1 J^— ■ "■) 

(JJaj ti-^p- ' La 5-3 <Uj^al uaJI tils cLajjLsJI jLa-i-u-a i La 1 ul^gj C<-llU *.lj^>JI ^JIjV ^ ^" i """'..' La-Lu 4 1 fJ aJI jj ^— ■" 

(. 1 ( nLZu (j I t_<j30« i j-LaLi-u-U j^ya f- ajjl I Jui <Jlilj_La ^j-a j- ll<j I Juia ^-i-u->Jl ^_ LLajjJI i_3 j-La-i LHjj^j jLa-i-u-U 

^_ya2l\ jL^vl (JJ-L? i_JjJl!I jLi^jI ^^Lall! tiJJjij 4_L=jJ,l (O-t-u^. L^_La fc j ^ . ^> 1 1 2 .sLU <JjLLa x_a tlajjjl (3-a-^ 

(56J^i) 

^_>: J^yi w*> r^Li iiv^i!* ^> ->> 



*—*>} ^ *-i 



f " — 1 
, — 


1 ' 

- - - 
k ! r 


[ 


) 



4_^J£- «_* 



b, 



it J£=m& 



SO 
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:>- 



J*J •** 



*>t* (GG) 



45 j^ a 



J*J^ jlc — » 






U-uHJ AjLJeTLi-uJj i Ljjjjv 4_JjJlII dJLJG j-LaLi.u.U oJJb p'j-if (J-^J ' ( (J-d-»-u) ^V J^~ ' '"'• '— 4£3"^ <Jl)Lre-l2 

.liLilJ <LU]I *l}*Vl 




B3i>f 



L&l ^w*Uil Olljl 



u 



!> a- 



L J t ^2> 



L*js^ •>— b- 





ia — ^» 4jtU- 



'JU 



>j^S- 






SI 






2*i«8 i J*Sw*J J R&ul' 







1_4_4 fU^ tiLaJLI aI JlJcILjiL VI Lg-LajJ ,j^~~ ' 1 ' ^J ' (OA J^" 1 "<) 2_SJuLLa (J I ^-. ".I j 1*1 ...II tf JUk (j-"jjj Jlscjj 

4-jJjJlII j-1-aLi.u.U Lai < da-ijJI ?c-j3Lla I g-laJJ ^r r*^-*"" ' "" (_r^' J-*-°i-i.u.U ^_ (_£jJiJI (j-a j.<-cal dajjJI 3jJ2 (J-*-?^ 

Lof <GL^=a a 4_ lilall <JLsl_u Jl (^JijJ L-JL-olII I jukj ( ^jJa? 4_*laJLa ) L3J2 L-Jj U <jLa ^.tl . V.tl c^UI olj 

(j-ma> I j I a I ^— ■ i » ij 4JLla j"^~ ») l-^JLj j-^-cTu I o^— 3 1 Jj-tiuJI I Jufc 4_5e_jjj ( ojl loT «LJLa j-cTn.u.11 Jj-tiull ji jLc-m-U 



'j-^ 5 



ra o? W 'SP ^7 "W 



_JjL* J ■■■--•* 

DIN 84 



^j 



DIN 63 DIN 85 DIN 88 




Y 



DIN 7988 " 



iujUJI <Ga aitila 4 1 la la II j taUiia il 

46 j^iA 

. L^cIjjI (_paJtJ (j^y ^ ^ J^~ ' ""'J CjL=j^ ifull 3 j-LC-l I CjLvjUI ^■Lt^aJI ?"lj-H Ci-illI aJlJcTu-uj^ 




^ 



xjj 



t? 







j-'y j It-* 

jrW* 



^ 



^V J 



!«-* 






jjjtLi j^u jj -b^iai ^-jj^i ji^i 



^m^B fe 




47 J^A 



iV 
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Cu-ua3 («3 LijLaL»j ^j-a Ju=Qjl (CJJJ -S^sjlJI Cl-Ujj ^jL^j-a ^_ ' . '^""■j" (*3 ( 4-j_LijJI oLaLmXI ) t-jjJiiiJI jj\j 




J'^-'^^ 




1A J^ A 

. - *JLiH 








U»lj^Jl -n-jlijj ObsiiU *i~*_jajl jL~^^'' 
49j£^A 



th 
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iiJjJIjpLio 



^yJI 7-Lliil p-lji (J^ 3 S_>L>3 L^-^J .AJj-oLuaJI i_3^Lj| jl (Ji>^ L^-^Jd ^L) - i ^^! (jj- 5 '^4^ *Jt9'^V 4-b^sjJI 

(j^jjjj 4j^<1u3 ^yJl LcLlxljI j~^~~ ») ^2-JJ ?"LIja-a a I JlJcTh-u I (_£J>|jj .LaLcj 4_cj^Lo Tt-pLla i La Si3 (J-3.Ch.uj Jq_ijJl! 

.tiajjJI ?.I_LJI T-LlaJll dl^LaJl ^5e-pJ Cj^Ij^sJI Jl i^-S^ ^3 J-l^^J i^aJlj (jr C.lj_iJI 




4 Jxalj^Jlj ^I^UJ^^I £^J t^' 
iLdalaJl £-»U-aVI 0Q^i*3 



o- Jfe^i 



tn 
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4_m.L>JI 

x LuaJI (J^lS ^j-a fijjJil,' /J-!' < a 3 JU J~" J faa J? Lt^L^ L * a - 1 J >_) ' „^ i ' - > JL> a L * a - ) ) ?"Lj-^- <5 9-*9 : iO JL '' ?"Lj-^- <5 

("IT J^~ i "■) (j-uLSJll j-iATLa 7-LLaJLl 




a\ J^iAi 
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.jU^dl <_3}LjL> VI liiij Vj ^^jiVl Jia abti! <LLa j_Jl!1 jt < tiLaU iLLa 

ti^jjv jLc-1-u.U f-aj jL£l>J 4_jjL<i£. ^_ (_)^s >jJl t_<jva l£JJ Ju 1 u *■— ■ (_>^2 (_Llcj>iJ ,JI aLiIu >jjI jLa-mja ( __jla jjlIj 
4_jJLa£. aLc-iIj ALiip-iJl vLa.3 JuJj>o 2— jj^vjJI i_*j>«J« ( 4_Li^a aj I LJ (J^>\juj /,j-j' i>9-2j' x_a c 1 1 uLZu (jl < i-><J 

(ft-tLuUI J~ ~ I ujl ' 4 qi"lj-L?l 

'"'Ij^l Lai! L-xx-uLua J^ij ( (-jJLaJJ (JjLJa j_lC ) iljIjIjjjiVI (J^crtjj 
("11 J^— 1 i"i)c_iJjlll j L a-i- u - U ,jj3 Ljjj <_iSJ 

' . 1 euj\ <-5tjjJ * La S 1 1 4jvLtxL<5 (JjJlSjj tiJLJjj <LLuajJI (jyic iljl jLgjvVI 2 jLj 




^ 






*L>dJL* jkLi^jJI jL a. 4.i ^j 






OY J *--l 



°\ 
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fLMJUl ALfu^jJI ^oaLcu^a (| 
^_ Aj^jlj Ci-i-pJ (JILa i «CLljj3 jIj-II rt i n->JI £yi iLLSJll 4_gj>JI Jl (Jjj^ajJI ^j^~ I 1 ' X (_P-Jl J-t^ol > "tl <jj-*J 

(jji IjJI CjI j aL!u^_<J! j-usLttLa (<_! 

fLl«ftll^Uujiil^uLu4( J 

4_La ^Csi. Jl 4_^_>jl jLial *uu i—SajJta aLJuvj jL»-m/a 9-&J ~~ : (jl i u ) ^0 J^— I *"'.' ■■<-*■" jLq.i-u.qj aLJuj-JI 

.jajLio 4 ( i*ii I j_ys[s>- a i*ii">> j I o i ii a 4 la i ulaj 

(_jjjl 4_=3Jjii]l 3 La i ul^gj iLLSJll <L£j>JI £yi 4JLaSI {4JJ jLclxlO J-&J _ : ( ' ^ ' uj "I J-^— ■ "■) 4J=3jji jj jL^-mjO 

«L*^3 a Jlscoj-uJ ^-J->- Aa-uXl (JLcnl ^— m"'^" 1 ' f* JLadLmja t I <v. . „^-i (J-lS jLciu-cU /—Lvl Jul \ L3J2 11 £ys Jujj 

.^jLjjjJJI jJl*JI j? 4jjJ^I jJlaJI 
(j ifl a ■"< a jLci.u.U I Jui ;jj^~ ' ' ^J^""" 1 la r i< ~»J 1 j I 1 " 1^— -■ 9-&4 ~~ : ( (j"*-«J n0 J^"— ' ■"<) JjaJLHi/a ju.lil»j .aLJiy-JI 
(_gj 1j Lq^ jLa-iu-U (jyic ^jL^JI 1 Lai ilaJl fi-SLjj Jl (J?A3^ f*'-4!>~' jLq-"-"- a ^di^? ^r 4-lLi-jj J-Lcj 1 La ■ ujJI ^j_a 




(jUtiVl jjio ^Li^j) ir 4 ^ ?^'J J 



or j^wi 



or 
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>4J ' i Sj 1 1 ^_ jLg.i-u.ll (JLiol >ftj jj ) LSe flJ 4_L?e.iTu «L> (—ijiajso a J )Lc-m-a 9-Aa : ( \ \ J^~ ' '-J "*~ ^"' a jLc-i.u.a 

d M <Z— . a ^_ <Gl_u Jl i^-S|j jLc-1-u.U ' La i "j ^_ Jjjjj AjJi^ta 4 tJe i"itl j^aJuJ (jjjijJI '*-£>■ £yi 4 mV i n" j| 4J2j_L3 



t~*-t 



»*}',* -* 




^vl' » i-" 



01 J£=m& 



(jy ic (*jj^ t_3jjJtA ^-i.uj>> (jyic *-j^>- <__<_j£=j3 «LLa i_3JijJI AL<iuj_> jLg-1-u.a j-*j ~~ : ("W J^— • "■) toj^lal! j "" ■ ■■ a 
2— ' i'-—' )\ o i nil ibju {4J La j j LflJ I (_L*£. rfCu {4J (j l, - '^~ l *p jLq-i.u.U (Ji^Ju *u ^ i h-»Ji ' JajJ ^-J^*- (J-*" J^ 7MJ' 



i 



QJ 




3 "r 




oo Jfewi 



("IA J^~ i "■) da-jjJI '**'' sella] j 3 ^j^j II 7-ljJ^U AjLJeTn.ujj i_3jjv 2I ALiiy-iJI 



•J' -«J^! 



j^i .Uj 



56 j*nA 



or 
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.( <L2 jjJta j_lC ) ■* **■ -i usja I ^''J^ -1 4_3e_»Iu j_l=iI 



jLL^I ^j 



I in? 




& 




/CfjS ■ a • -"» ■ ' aLuu>* j* * ■ "* 



jaiJq lc a Lujjj 1 1 fl,i ti i<i 



^Uk! e^jjt; 



OV J^-iA 



j»LwjiJljU**«$l>H uLMMbt 








J 









izzrxi 






58 j^a 



oi 
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<LL- 



( <-f.Lt.uLa ) 4_ka^jLa 3 La i ul_gj L*-« Lc^Laxlujj -iij-li £yt J » La S 1 1 u^jj 

(_LJLaj aLiIuj-iJI jl o ... a j U^ jj^sj.l^jI c-l2j ^yUAla2jl (_c2j 

( <_! JL>JI ) t-cJte-i-aJI EbL <Use_uiJ l.i.ffitl 2_ aLij-JI JLiol 

Jl^Lj (jyJ^- (<JLa \ * £ys JSI 0j_LaJ2 0^= 'M Aj^' C?-^ 1 0"lP' cU^ 3 "-"^ LfJLlmJ jl o mil jjjjIj Ji>kaj 

(ji^LuiJI (jyic (Jj-™ 4JLa j_L=al jLc-i-u-U j-La£ (jL=i lit LqI (— ijlLaJ, I 




'///////////^//////////y 



i_ilj£ (ji-it j»Li^> jL,,,.* 



^LJjjoJf ^ iLot> Jl£aii\ 



59 j^-,a 





Jjl JJCiJ 


* 1 J 


J^iJI 


,J, 




;.<£, -i 


^ . 




- . . ■ 






*UijJI 


LiUJ 


»jjj 



60 j^iA 



00 
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JaJJ (_y^>oj_<Iu ?t-^3J (*-yL9 (J^^-^ 3 J^""" 1 '"'.< tIjJ^I x_Jsjj i^po :( VI J""" i "■) <Lu^3l Jul! Cj^LusjJI 

■ 1 o {j LtJ 

^j^> flJI (_£$J3 ) (_^a2j) JL^jvI pjjJJ l »^P* 4>^' "^Wj"^ < — ''^ <— i^-^J-M (j-a J-^^ 3 ' u-* J * ,J ^ taJtJ ^■jjjj.l JaLjJI 



n 
2 



J- I r-j 








1 " - . ' 






-- -^ 3-6 tf- '- 



f fj '" 1 -"■ 1 ^ 111 jlri ( O jjQ. ■-■'I -iLil Jj 'Uuj 




^ & €> 



A^j tJi™i*J iU-ifva TJ-J^ -^^j! V*^^' ^^J 

(Jli La Li.u.1 1 2Lclj_a (_(^>oj 4_ii!LieILo ji 4_jJljHa Lai i fl j a i ^> ^_ ALiip-iJI 
I gJ -1-*-"" (_pJI |_£j-2JI jj-a jJlSJI (j-u-aj jLa-iu-U (J-q-reTu livj^so <_j^2li]l (j\j 

Sj^g-i uJ jLLqjj l I ^"j £u -Slj-U 4jLka£ ibLv Jiic iaLxxJllj j-LaLjJLI 



[ f'JJJaiLi. f ') '"■ -— ] AilLillo ( £1 ^a- -—'i -. 1 in jj J .\. ^- q 



62,^=^, 



01 






4_Lvj_a ' ; 'J S-Jl jj^=u ji 

JjLj ^Lij-JI (j^ij j_y=j (1)1 

*_<jila Al_<i>jJl ' i £.) ja^= i ' jl 

m " a 3 ALiip_Jl jLclxlO ja=ij (jl 

( Ju'j JaAxa .) '.''~~' J^"" 1 '"' ' (aLiisJJl i.i>m ^li (jl 

( ^j - •■ °< I '' i La » ' a ) ' 31 ^—> j Lg j*~ ■ •"*' ' ALti^-JI <. i> ( ii «li jl 



^x_^ ^T_^^ ^^^I^^^B 



jjjiIj S-Jfl 4St* ^JJJ Sis. 



•■> VJ^ 



O M S> 

IT J^-i ^ 

t^^lliA3il<?>lnS|(c) 

Ske^ia Sag a^3iKf£n£i|(Q 

Ya QB&&31&3JIIZ, 6(d) 

tW^T§3aSWB|(E) 



OV 







cjjj. 



~~ : Ct^ j i j I U 1 I 

40mm LJ ^yjL^ill Jl»_l!I •> j ■ -^ 1 AjjJil aHjIj JlsLj Jj^jjj <jjj 4_^LJa aj^Ij^ 4jtlaJa ^^ 

27mm LJ ^LjiJI Jl*_l!I •> y-^^ aj-u.1? Jj^jijj (jjo £0 AjjIJj 4jtlaJa (j^aS 

Lu- t_^ii- £$] 4j^l^j 80mm ( H ) £_Li3jlj 1 50mm ( W) ^j^ j>L*/l> -~.m.^a o; ^Li}Lil ^] Ja^ 

jijjjiI ^j" i -: Sj ( _ y IaJLa 9mm 
£$] 4j^l^j 80mm ( H ) ^Usjlj 1 50mm ( W) o^j^. ->L*jL ^ui? c_>Lt^ c_>L cjU>}Li1 <^y j^ 

Jsj^-ul (jlil -: flj ( _ y LaJLa 9mm i_.Lc.i-u t_(.iTu^». 

<~i\< i/>Aa a Jl2LJ jLLaL ( _^L>JI (Jj^p-iJI jLui-l aIu 

4 j j I La 1 1 jLftj^l ujjn (J^j^-lII (j^a 2j 

. 4_j_<_uLitl .jLftJ 2 I (_i.i.uJV (_)*3l2j^ 4jvjJJI (J^jijj jLl>o 

( 4-JL><JI oJui £- j-ui\-i.a\\ ) 4_u-ul_La *_ia^>o 4_2j^La jLL><j 

( (C^jJtA ^_ j «>» A 1 ) i_iJL>Ji £ys < t^a 10 |«j ^j"! q All i ^u_lU a ?"9-Ln ,j^^ ' 



OA 
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G.S. PROFILE 100/65 mm. DETAILED SECTIONS 

FOR TURN & TILT OR TURN WINDOWS 

WITH/WITHOUT FIXED PARTS 




WIIiTTI 



■ J| j;' ;■*" .-■! r.l U51] all- .1 ^-l.., ! 
) *j ; ; * 1L -^ ~1 ....II (£|Jj 



ELEVATION 



jl A_£ jil4 lillui ljIjJ ^4 Lfcjjjjj 
£^0^ £-° f^"*"* &** >-jj J uj- 1 ; 



nn® m m 



LAI 



© © © 

so I |!5j fel 



® 



© 



© 



® © 





- R " 


J 


'! 


: 


1 

1 



EULQ 



® 



® 




VERTICAL SECTION 




® © 




yJ-UJ 
HORIZONTAL SECTION 



© ® 



M 
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(t )J«aJt£u>i» 

. 4_u-ul_Ll,l ^Lftj 2 I C-xj-a3>. (_yaL2j^ 4jvjUI (J^jijj jQi»u 
( 4-JL><JI 0j_li 2— (J U-L^3 II ) 4_u_ul_La *_L4^>,J 4_Sj^i3 jLl>u 

G.S. PROFILES 120/84.35 & 120/42 mm. DETAILED 
SECTIONS FOR SLIDING WINDOWS & DOORS 



I. 



I 






ELEVATION 






±Mii 



i n, n 



© 



© 



II 



© 



© 



© 



© 





HORIZONTAL SECTIOH 






J*ikS _j tj&uZZj (*£"!• 












(V) JJ>£ 

AjjJi? a-LsLJa (J-«-C. ' ■ ' J I La 1 1 



•n 




4J-Sj-» uJI 4_}J^«J! A ^-lUU 



.t<iff>(] lliii) ill lq.^ifill pilnlll nnlnll iiiiiiii rinll 



1 



juiwjjjtiijjii^uii 



7- ta '^ 



■c* 







juits _j tj&mZj fk^juXl 



<Lu-uIiuitL^JVi(Wa 



2UjUll3Jb^i 



7e-ti^aJI !3jb-jJI(*J 



-->jA,^.1l '"'Ijl »cj 2j^a>I ( _ y Lc ' ^j«*ll ■ Sjldwl 



■ L^-al JiielL-ul j 4_j_<_uL-u^?l ?g_Lfl^aJI 3j^jvl < jy lc <_JLLaJI i_3jjuj q] : jJjtJLAal 



/A* a,,„; ; s J |jL>JI jLSjI J} <_JLLJI J^jt: u^ktUI^I^Lttt 



4_t^uv 



W: SjlJ^l^lfiUjJlU^^mi^l 



j (JjLLa^J jjjo Aj^jJlj ^JlC j (J-c-C diVjLLaj <J1jLj1_<j j '"'I < ^"* a £ya 21 *l ^"m ?:L*a S-djj : S^aLmI JJLw^JI 



' iLi^a-a-a 



.L&^IjlcI j L^iJuijj Trjrt.^itl cjV I L7 l£: c^jjOJI : 3)UftlluLlk£« 



nr 







^aiii 



(— ibfcTiiU L-aJOita ^_ I gJI ^j ■ Laj j"'^" - '"' (jj^J'j 4_c^JLI 4_tcl_u^aJI <— i L J Lc-<J I (j-o •»■ j a uzl\ J 4_aLl11I t^LIuVI <J1jLjJL«-C 

(— iLi.u->JI '"" 'V. "'J? (jr 1 -^' f^-^P' ^r ^J-i-ul-uiV! c^Lii,! J (jr t - > ^' <— iLjJLa-C (jyic- i_*JLLaJI t_3j_*Iu I -i^— ■ i aL>JI 

.(jjjLcIlJI ^j a * J j ( _ya_2JI <J1jLJLa£.J <J1jI^Ij^VI <_jLlxlvj <— iLvLi.u.tl <_i Lijire.=3 

^J-U 4_l2 4_<_uIjJl!I pj_JJ ■* LflJ.) * * ^_ fijLVjJI Ojui (jalJJ JlJ «UJI ■J-L.lJ'u-»J ATLn.a3 4_<_uIjJl!I «_jjjlu (jlCu L*^ Lai 

J (jjjLa_i Js>~'\ *-a ij^j Ia.il I ^_ jtu-ujJI J <— ) Li.u->J I (JjijjJlj ajj _ : ^LlJI jrtjJI (jyic (jt JL«jl!I j (_£j_kii!l 
(jy lc I /j^j^.U" aTLi3 (_£j_kii!l ?.j^>JLj 4_^aL>JI *.ljj>- 2I (jy^*- 3 JlvjJI (J-aL^s (JjijjJlj ajj j (jt JL«jl!I (j-a '"" ''J. "' 



nr 







J**l! g2f« GUtf lf« ^^M 

(_>uJJ Ct^ aJlst" i lit I aL>JI pjj t_(.i.a>. ^j.S-1 Jl cLiTu-La £yi 4_tcl_u^aJI (JjjjlJI *-Jalj^a d) I a < a I j a ' a Ij >■ ) 

' 'i^~* ^ ' '— '-t^P (*jj ' o-=3 ^jj>-^(I j 4_Lt=jLci! jILa V,o (j^i Jjflj V diLL—sLU (j-u JlcLuJI ;jj^~ 'j »»^ A.^tl 

- : (j^jjiaj (jij^il 4- 

(jy ic ^-1.1x3 (_>=3 (_£jIL>0 tl^-LSO ( ^-1.1x3 (J-=3 ^- 7rLHJVI (J-i.aLi.uJ t_(-i-uJ>> 4-JJj-a dsLL—jLlI LL& (jjJ=xJJ 

(J Ql ^— '**' Q J^~ I luJ 7S-Laj^3j| ?rLlJl ^_ 4-La.O.l.u.l I dsLL—jLJLI 
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(jlajJtJI I J-J (_)^Li- Jjj^ lJjJj j I I J Ljall 4_*jLa 2 jl_*j (_)^j3 ZJl»cVI j 

S (J^Jt-!l *J2lj-a 4_ dsLL—jLJLI (_i_uj3 ajj ' ^J^-' • i _yu 



1£ 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 



1 ^1 01 11 ^_j_uju CjjJlv (-.iJaTl! (jr t-iTa.' : >> ?-jJ a I Jiir" i ul x_a Xkj LaJ,U 3.iLs. AjjIJj L$-j_Ls. ajj (_jJ-II s-ljjv^l Jjj-Laj 

pg-tAjLiaJI 7-9J 




JljJUk aIj^oO J^" ul 

(_£j_LaJI L^_La iIjLvjJlj A-jlaLLaJU JjjLkil,l oJJb ^^Gj < 4_jJLaaJI ^j ■■ alj aLlSU JaLLaJll ^j-a 4J3j_La^J ajLselLmJ Ju2j 



. ■ -■> - ■■' ' ' 



Lg-Laj 




jaLLm ^a *s^ia_9 y ,j^=3_i 



no 






J*i^S i J*S>*Sj _J |»i**li 



<Lu-uIiui»Ljjyi(Wa 



£UAidJluLd44 








fLdly^aiH j£=-i 



2jJ2 S^LjjJ iL^la pljju 2jij)j_a (j^Aj 'di^d Lr* - *^ '- a W-'-^J T-ljJ^I <_fJLu 



.u <. i i fi'v c 







Ju*4l jj (J^Sill 2 JfiaJi 



11 






££A-a J JjjSiiSJ _j l>i£Ui 



<Lu-uIiui»Ljjyi(Wa 




( JlvIj Cxi) 4- 




3 Lj^Jy (J-«-*^ (jr^' 3 T ~" "~"^ ^- £ -'-^- us 2— 4-ajLJcTu.u.U (Jlllj^^l (_>QJtJ j «^-.M '.^jju 




j^ljjJl (j^ial 4 J^=-i 



IV 






J*i^S i J*S>*Sj _J |»i**li 



<Lu-uIiui»Ljjyi(Wa 







^jS-.m,,!! *I>».VI ^ ii^U 1 5 J^A 




aj^b ^a!j=- J^LS 1 6 J£=ui 



AJpljJI t_aljr»JI CT laJ 4_Li=jLjj 



3 •»■_; A . -— « T I <Ji)V | ^j-^* ' JJlC t(j-u 



1A 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 








4j£=JjjJuA SjL2 1 7 j£=-i 

.( B ) ^^=UU U \ «,,A \ 3 ( A ) ^^UJI <_JUII ^LUI J^xA JI ^ 







ni 






J*i^S i J*S>*Sj _J |»i**li 



<Lu-uIiui»Ljjyi(Wa 




(_JLSJI (_JLa j_lc (jt jj>JI aj^jIj j_uju jj ^— ■ i ' j ^jsJI <£jlj 2— ^jIaJIj (jy LixxJI (_JLSJI (j_d i^=> a £ ~~ < "^"j^ 



I < 



ji. n i 

1 — 



n ji 



J V 



J ri ^ J J 



i. i. i E 



v* rvi ^^ r^i 



> 



r 



5 



iV i t] 



« 



*- * 




^jU-^Jl j ugjJ*^ u' ' 1 . 1 ^ '^ i^LuL^-sl l£jj dj-*^-^ "* (i ^ mi 
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( _ 3 jJIj i^j~=>jX\ 4_S±a_(JLl Lai < (J-<l-»J' 4_*_ka_2J 3 ''j ^-i 1 I d) Lu-LSeU <_JjLfl3 (Jj^a^e-ia ( (jy ^e_uJj^l!l j«_<jijJI (j_a 
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: SJLUI ^La^UJI 



. ( S-La J-=-J Jjlj_>JI j^O 
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. __i_»JI X_l_5JJ3 Jl_C 4_jJJl*J,I 

.j__i___ CjjJ_v j __>• _)_) j i__3 1 _--><-! I j La_3 l— _-l_u (j L___ I -i 1__- ( ) 
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S-sLj^ ^Ijijj i^J-Nj ( 



.,.-^»tl JsljjJ^I ) ^ L-^3jJI <_pLjlJI jLllC^I jUU JL^Vl Lftjl^ i_^>0 ("I 




S (jt jj>JI Jiic L^jLcIj_o (_lv!jJI tljIjLiTLtiVI La ifjjt 



Vi 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 




a-LalJLa 77-J-"J Jajlj-iJiJI ji So^a- 1 jJ I stlaLSJLl jl ?-ljJ^U ^^Jl <J1jLJLc£. *.Ijjv2 <_jljji]l ^_ ^^yljsjl 2 JlC J h t" i m" 

Jli~i i_L^OJ (_yia ' " I— Jl£j L^J"^ 1 U •>>£—< I 1 1 J I ( II tiJUjJ aJlJcTu-UJ^ < fi^LlI I *l 01 II (jyic J-U Ll! I (JJ-i U jl Z (_3jJV 

^i i 



*JI (_jia_uJI 



i 



^livJI e^aJI 



ptnw ,^m--^ .A^^nln ^j*^' -^ 




Vo 






j*j^s J JjjSiiSJ _j ^^utl 



<Lu-uIiui»Ljjyi(Wa 
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C-jjlLaJ, I j_LaJill ' ajLaJLl (Jjj^ajJI ajj (_yJ>- (Jjvlj-a (jyic (J-L22 Jl!I 2 La i "lj_' *uu 2j_i_l=xJI )«_LaLSJLl <JLv 
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'/ ," ; 



"YyfA '/'/: /A~ 25— XiZj. V tliCt^ 




■LLjjju AaLii ( ^ ) J>— ^ 




(J? ill I Jju *A,ai\\ AjtkaJI JSw 




2,75 jSUl. ^JU* »Ua£ (\ • ) J5^ 




I 70- -J 



J^jjj ijtj-o (IT) JxJi 





4,75 sJL jtjju *-^i o\) j£js 



f!5UI ^y id- (A) JSLi 



*U, gfg (i) J£i 



AV 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 



xxd' 



rlpIalU j»U^V Jlj^tf I 4^-UkO jL^ 



4jl>L«Vin 




35 j-^a 
Al Li^UJI i^LJW + (A1+A2) c jryj^U]l ^vl_^ = AT ^L=JI JuvLJW 



Li_uL»JI <jvLxJLI 



AL = 7rxdxh 



& 



La i u^? 4^1: 



i^LJW t_iL^v i_ijiim (h=100mm) L^UjjIj (d=50mm ) UjJ^S r.ijU.,,1 

Son ejijvjj s'.tjU,„vi 



: JsiH 



AL = ttx d xh^ 3.14x50x100 = 15700mm 2 

A = 0.785 x 50 2 x 2 = 3925mm 2 

A T =A L + A = 15700+ 3925 = 19625mm 2 = 196.25cm 2 



AA 






J*i^S i J*S>*Sj _J |»i**li 





<Lu.Ullul»LJJVl(Wa 



>LS^i^i>ii(r 



At — /ir ~r /l 






4j>* 



LuJLI 



xxdxl 



= ^UJI i^LJW = AL 

BJlcLSJI 4jvL_tLa = A 

4. 1^t l <>U! = AT 



(d=65mm Kjj^Ls jl^aj (L=160mm) ^U]l ^UjjVI ^bib^ ^oLiLj J-aL^, eJiL^ J^^^a 

$ lLjjJcII 7eia-m! -i'j-2^ AT 4_ii=xJ1 4jvL-u.U uLo.-v ■ ^jlUt lj 



J*l! 



A = 0.785 x J 2 

7txdxL 
AL = 

2 

Ar = A + AL 



A= 3.14x65 =3316-62W 



„, 3.14x65x160 1iC „„ 2 
Al = = I6328mnr 



AT = 3316.6 + 16328 = 19644.6mm 2 



A* 






J*i^S i J*S>*Sj _J |»i**li 




4, ( D+rf ) 

AL = x 7rx L 



A = (D 2 +d 2 )x0.785 
A r = AL + A 




TV J^ A 



<Lu.Ullul»LjJVl(Wa 



jfl'iUJIiaijJtiKY 




jli« 



d = 15mm D = 35mm 



L = 80mm 



, = (g+j) XjrxL _^ (35 + 15) x ,, x 8Q = 6283mm 2 

2 2 

A = (D 2 + J 2 ) x 0.785 -> (35 2 + 15 2 ) x 0.785 = 1 138.25mm 2 

AL = AL + A -> 6283 + 1 138.25 = 7421.25mm 2 = 74.2cm 2 



Jail 






J*i^S i J*S>*Sj _J |»i**li 



<Lu-uIiui»Ljjyi(Wa 



A = 5 



s = 



AL = 2xsxL 



A t=A + A L 



A 

s 



38 j*^i 



i»^l o 




3JLC.L2JI 4jvLul4 



Otf* 



Li_uL»JI <j>.L.u.U 



^ ''*— ii 4^. 



: ^yL La Ci-a-le, lil J^sLs (jy^-LiJ Aj-4 -i'j-sV 4_iL=lJI 4jvL_u1I Jl^J? 

L = 60 , S = 30 



jail 



AL = 2xsxL-> 2x30x60 = 3600mm 2 

A = s 2 -> 30x30 = 900mm 2 

A7 = AL + A -> 3600 + 900 = 4500mm 2 



*\ 



fcUyaJI 



juits _j Jj&tuJ j fk^jLUl 



<Lu-Ullul»L^JVl(Wa 



^Utt! 



d= 40 mm 
h= 100 mm 

L= 180 mm 
d=70mm 

L= 60 mm 
d=10mm 
D= 30 mm 



cm 3 jcvjj ^LUL*^ UjL:Lu ^1 oljU,„VI ~U...V a_Jl^=JI ^L^JII JljvjI ( > 



: ^1^1= <GLLu ^JJI cUji^JL! jJa^V ^=JI ^L^tl jl»jJ (Y 

gf|©A£ 

: L7 L La Ccq-Ui til ^yalLlJI lLjjJ&aJl! 4_aJL=lJI ^L-oXI Ju»*j!(Y 

r 

gf|©A£ 



L= 75 mm 
S=40mm 



: ^LlIL^j 4jLjLu CxJL^s lij t^-cLij (J-oL=5 a>a •»■ La < - V 4_Jl:=xJ1 ajvLJII jl^jKI 



ht 



fcUyaJI 




juits _j Jj&tuJ j fk^jLUl 






j»J>J! 



<jbjdl!j»> 





L 




() 




U l**>* 


M = 


F . L 


R 



M ubi^ 1 f>f : cr^-" 3 obi- 5 4-=>^ 
: ( *ilj^JI ) tilli iliLo! jjjjj 



: La-A (j\LaLc (jyic JlaHaj 
F SjJill <L*JJ2 -^ 

(M) (j'jj^ 1 -^ i*J-*V '-3- c -'j- i cli-* 3 ^r *_5-2J' VJ-" 3 u- 4 ^ 5 ^*" cr*-^ 



M= F . L 



(N . CM) ( fuj, ) ^3^ 3 \ (N . M) j^j 3 j^^j o-uLSjj jIjjjJI a>i = M 

(N) (j3jjj 2 Jlv^j (JjjLSjj ijjjJLI 2jJLll = r 
.^jljjjJI <LLa-£j j sjJiJI j_uG 1 LaS- (j^ ^JjjjjlJI JljljJI J-&J ) SJ-2JI plji (Jj-* 3 = L 

(Cm) f«_<-ujl (iTl) jILo i Jlv^j (JjjL2jj 



^r 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 



^!>tf!u!J4*at^t 



M 



I J2I 



9 M. 



■? 



(j"t-C.ljjJI <Jllli 4jL2ljJJ (jLc^J J^-JJ 



4J-> fljlbs* 4J i - c -'J'- ! 4 1 **^'J - 



(J\J»jjULJUi (J-lcIjJu AjlSIj . <_) 



: (j^=xj LaJ_Lc <jlj3l <UL>. I§_ 4jlsIjJI •»■ j i <aj (j'^J-'J ' M-== 4rJ 



j Lu- J I oL>ul 2_ jljjjJI (»j-c - jrjj*o]l oL>ol 2_ ijIjjJl!! ,»j-C. 



M1 3^2JI ^ = M2 iyA\ pj*. 



F1 . L1 = F2 . L2 



: <jL* J^lAJI 2_ U== jlj3l <JU. 2_ e^L=9 i^ljJ! ^ 

M Left = M Right 
F1 . L1 + F2 . L2 = F3 . L3 + F4 . L4 + F5 . L5 



M 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 




: JLxa 

jQ_ 1 _ U jJL( «_iiajJLI ^■Lt^aJI (_yii2JL F2 2j_2JI 4-a^ <_iLtxLV ( _l j I La 1 1 



Jail 



F1 . L1 = F2 . L2 
75 . 160 = F2 X 25 



p2 = 750160 =4g(W 
25 



500 



F-?W 



H 

■ 10S0 -\ (- 




F*?« 



(v 




; 



& 



H50-1 



( l {«) JXj; 



F=?N 




jj)Ui 



(t) JS-: 



-160 t- 

5 S 



ass 



F- = 150N 
-330 H 



l^lj») iail 



(■* 



^=75W 
-160 --4 




(v 



F,=90N 







(V) JS^ 



J^Lcl 4_LTe-LiJjjIL!l ajjjijJI 2_ F 2 <^<*l »tl |_£jji]| 4-aJ^ t_c-«-gJ»>1 .^ 



^e 



fcUyaJI 



juits _j Jj&tuJ j fk^jLUl 



<Lu-Ullul»L^JVl(Wa 




iijiyi 



i_aVT i La aa p j -: i saj 1 1 ( ^"""'J Jl3 <_y-" 2 JlSjlII (JL=ljIuVI £j-u <— ijLalu -Sj-aJI '"'Ijl -r* j (^L^lII J^~~ • tfu-lb 4_j_u 

: (jyjLj La (— 1 LmAJ (j La »" 

£ = -xl80° 
/ 




: (jyjLf La <— iLi.aj>o ^ La «" Aj^jlj J^-— • "■" 

y 




^ 



fcUyaJI 



juits _j Jj&tuJ j fk^jLUl 



<Lu-UllulfL^JVl(Wa 




•»■ La i uJI (Jj-La < iLtxLso /_cLj>ji (»>[J' Ja-mj (<u-uj f*-*- 1 ? •*■ La i ■■ » I /_cLj>ji a >^Jl! <G>l_Ll! aa.3l-i.aJj (0->-<O rfUJ 

j ( jJjJ! <Jj-L= (j La «j Vj p j 2j i " a J^"~ ' "■,' 2 JlcLSJI (j^. (*j^J' (_>"'_} P^MJ' O *-' *-^'- c - ) f*J-£" Cr^W 1 -" 




r\j£=-i 







i- j£=^, 



*V 



fcUyaJI 



juits _j tj&mZj fk^juXl 



<Lu-Ullul»L^JVl(Wa 





_£J!_ 





•a 




. St . 























. 2 ° . 


& ° 


. 2° . 


t-D 


. 20 . 



£1 J*-iA 

( d=70mm , 1=1 00mm ) ^a « jLu? cUj^J^ 

( d=85mm , d1 =55mm , l=90mm ) Ct a tf jLuI ^-aSU Jsj^k* 

( a=50mm , h=80mm ) ^L Ui=. tf jLul c^Lij ^ 



^A 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 




Ajus &jl^2\\ •»■ l^ . ..VI /«u-ulua t ( 1 1 J^""" 1 ."■) J <^ All 4_jLc£. *u3 *u (J-iTuji ;jj^~ '"' I Ji-u till J Juu \_». ;jj^~ '"' ,J I 

. 4_LiTgj>> 4_jliJ_S 4_u_uj I j . " 'I >i ' aIjuuL LuJlv 



-J».l>- ^_ 



Jaj-,a!i «J 





c 

"111 Jfr ^ai]l *LUp jjIIJ 



^ 






j*j^s J JjjSiiSJ _j ^^utl 



<Lu.Ullul»LjJVl(Wa 




o o 

( ^ JJ'U) jJL*U 

h 





43 j*-, a 






j*j^s J JjjSiiSJ _j ^^utl 



<Lu.Ullul»LjJVl(Wa 




. (_jia_LSi,l i—Sj-La ,jj3 JoJI 2^J2 CxJp^l 

-^ ^ j. / f 




Jeo/v 



sow 



44 j-^ a 



i yiajl -U£ injljjl j^'ii 



jj-a (—tJjJa ^J- a ^r (_r**^ ^ «-LaJ3 *-*-i=J l£A3^ 











-ji_ a U* ""Jj' 



J 'J 






io j£=vA 



1 . 1 






j*j^s J JjjSiiSJ _j ^^utl 



<Lu-uIiui»Ljjyi(Wa 




JCfltL 




46 J. 



a L*j * iisjj ^j '-^ 1 <L«j \ .LftTija 4 lja La 1 1 (Jill al_>Jl * LaJLI ajJuII i_oj l > o**'_' uJLI *— LaAJI CjI -jaa< \C 




j^Jk\ Mkdll ^^flla 




*_j »Aj ?%j£ ^iit^j 



^ 



IV Jfe^i 



. M'*'^" ^j^ a] I CjLlLqjlI aJlJcj-i-uJ : 4 <i < rt"i i << 1 1 CjLuaitl \Q 
(jL=3 (jL2 » La S 1 1 oL>jl ^_ (_yia • u-ll LJJLalJ j-LaJu I (jyic 4 Jfl ' ""it I <>Juk J_cIl*jj 4jjL_uj j| 4_j_u^_s ^jj^~ '"' diLt^a^Jll 

.(jii"-— i ttl VI j (j^4-<W (j>-t?t,La (j-A-aJ-!! Jl 



i . r 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 



"'I"', ii uJI tiL-aJ 



U> 



'j^~ » 1 1 1 0J * ^-J ~~ : A J*^ J^J?J '.! ^J? J 6-* 



4* 







E 

4>M}j£& ***& C 1 ^^ 1 ^^ 



IA Jfewi 



6mm u^- 2j-i±=xJI '"'l^^l o mil Oli 7-I^J^?l (j^ai! ajLselLmJj I 4jlsIjJI pi <^S^ (L) 







(^iji ji) iniij jiJLA 



i\ J^wi 



i .r 






J*i^S i J*S>*Sj _J |»i**li 



<Lu-uIiui»Ljjyi(Wa 



(jj =xjj 4 <Li2jJI iIjL^jLa lxJI (Jlili 4 IbjlaJI tlajlj lUiJ I x LaJjJ ajJej i_u3 : J uaJj iljli (Jill uaJLtl ^Q 

o 



***^3J 



jjUil ^l -u- 




o- j£=-& 



-V- 




i^jji ^lii 



jl>* ^AA» 



m j^a 



1 . £ 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 




(jjjljl^/lj <bp1 jJI JL=uiVl (_yiiiJ ajLJeTmjjj : <bp1 jJI <JliLua2il (Q 



1 



*£/ b 




or J^wi 



2jiLv L$jV lilJij otjl aUI el JlSjI LajIj i_^> 



CjX^Juilll\j ( _y£S_2jl <JLslj.il C.U-UJ 4_LiLj~I <L2j_*.a 



\ >o 







J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 



jailUL^! 



jfl2)ljL#H4«$UM 



-«§ 



^ 



N/mm 2 ajj^jj ( jb ) T >jjJL> -Usti 4. t>a ij| _>L^}U j^ 

: <Lu2l <_il i n-»JI %jlus tiiJi £^c /?-j-i3j N fijuv^j X 



F all = A . 




.: £.1 Vj>- 2 I » . ,.^— ■ t .* i -v -->". 1 1 J_LC 



F max = A .Tall 



J I (j^aiJb (J-Lg-reTLil 4-JLv ^_ J <^'' ^^— lj jj;^— jl JlL^j Jj^slJI fi-iLjj J^ui g-^a jl I tiUi 2_ VI jL^JVI ? Jljj 
jl J_iiiJI (jLlSj 4-!Ls. ^_ I j" Ij tlaj i^ya j_l=3? ■» LaJLl, I 4jvL-cLa ;JJ^~ '"' (Ji ^-r^iS J ' "*~~* II Juiia (jLa 2I 4-^J-i ^j " ■»*' 

2jUi (j^iii! ( «u yj^mU jiL^vi) all 



1 .1 






J*i^S i J*S>*Sj _J |»i**li 



<Lu-uIiui»Ljjyi(Wa 




V/////. 



'u. 



122 



"5 



vvvvvvi 



t (JLiiil (J-U-i-u (jyic jVjjii! 4_jJLl!l 4_lLq.*]l fftjJJJI aJlJcTli-ixJj 

0.8 . a B = tB j.M^tl ->U^V 

0,8 . a all = t all <b^,,,U ^L^>U 




«b ^jqmII ^^l jiL^i o 1 -^ 1^ b = 1 5 mm 
F = 2000 N 2jj jJJ L^J i^jjLill Zjill/U all =15 N/mm2 



0)J**» 



r = £->A = :UA = ™=i33.W 

A r 15 



A _ 133.3 
& ~ 15 



4<j y = 



7 



8.8mm 



1 .V 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 




(2)JL24 

( XXXX) \_a>JL> j-L<^4 pgJa-uUI JjjLaaLa ^ju^j ( _^a-Lflja 

Tall = 20 N/mm2 ^^u^Jll (_>^iJI jL^I (jL= liU 

I /j"l^ . ul aj ,j^~ ' ' (jjJ-j' Soil I Jl>~«I 



till 



(2)J*J! 



A= 71 



Y (_)^aJilj (__)13>jlI,i •»■ La ■ 



A= 3.14 X 8 X 18 = 452 mm 

F = A . T = 452 X 20 = 9040 N 
= 9.04 



2 ■$ 




(T)JLw 



a B = 240 N/mm 



j-" 1 - 



■>U**i 



aall = 55 N/mm 

G cL_L _L 4_> ^j_4-(_ail JluSJI jL^rjJ (J-^J l^L-*-^ J-^J * 9. J- J- ^j ^ S U JL^J Vjl Uo-m^O 

T all = 0.8 all = 0.8 x 55 = 44 N/mm2 



2801000 ... 2 
3 1 Qtnm 



y®mll 204 
A = D X;Z " =^318 = 0.785 ® D 2 



/J 



318 
0.785 



20mm 



\ .A 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 




(t)j& 

L^Ju^u (jl 0-==-*? cP-J' F «jiJI j^j? T all = 60 N/ mm2 _$& iLajlJ <l» ^a.^.U ^^SJI .sL^I 

(t)j*n 



A= 1 . d. 71 

= i x 0.785 x d 2 

= 4x0.785x16x16 
A = 804 mm2 

F = A . T all 
= 804 . 60 = 48240 N 
= 48.24 KN 




\ .1 






J*i^S i J*S>*Sj _J |»i**li 



<Lu-uIiui»Ljjyi(Wa 




-.<& 5 



£, 





■lu 

1 




WxVVAWAVAV 






„ W-* „ 


1 


1 







S = 4 mm 4^o,„ ST 37 ^L^ ^y : jjulII 
d = 1 mm t'\uinl\ ji^aj 

^j^> all 3jJ2 . I 

(O)JjbJI 
St 37 ( jV^allj .M^t l ^l ) a^>U 
Fmax ^^iJl 2^2 . f 



F max = A . T B 

F max = d . 71 . s . T B 

T B = 0.8 B = 0.8 X 370 = 296 N/mm' 
Fmax = 10 x 3.14 x 4 x 296 = 37177.6 
= 37178 N 



oc 



37178 



37178 



0.785 0100 



4736mm" 



CJaJLiaJI -sL^I ( <_! 



1 1 



fcUyaJI 




juits _j Jj&tuJ j fk^jLUl 



<Lu-UllulfL^JVl(Wa 



jaiJI JL^-I 449L14 ^£ jJjL^J 




(AJJSU 



jL» ^jl^ Ijlj . d = 21 mmju Oli »l-*/ 

jL_jJI i u>> D ■= 1600 mm J a>JJ 

j r u^iJI jL_f*-l i_ D.\i p - 9 bar 



IS iiic \y uL- Malkllj ^-ai SfJil ik_' r Si 42 



0) j£-i 




ita^all i*Jal! jjiii ,^1 s jL-^I Jl -V 
ifj ^~S-> -i-u^-l JLt si 37 Waill ^ 
T 300 kN UjljuL. ^j-S' ;> 



.L *~ai jjSj JJJI jVjill ^d 
250 kN Ujlji. u-S s y jj jj-^* 

. iyLill »J* 



OMJSj 



J Jl jl^*-' j r^| = 80 N/mm* 

: Ujll JA *. CJ - 'I 
-\i . rji-TONAmm 1 




(V 1 !) Jfcs 






on jsj. 




(M) js-t 



-ill iL_a»l &B lili Si 42 iV^ill j, 

: ■ t w*j ^jm - 85 N/mm 3 aj *■ ja~il 
. d >-..,. a ill jju ( I 

{>JJ ia,lill) h ^ gtejl Up 



jl* a,^ JjJ ji JiUJL, coils' ^ -u 

^r> 4^-.Ljj <Jj — r il ' j F - 1 50 N ijJL 
j* *. £j^— II ^-ill jLa*-!. >ljjJl 

: !_*U-»- <_.^Lkll m - 25 N/mm' 
h jJ^ajJI f Uijlj i_J>UI vl»s' J - lt *v 



: SJUI .l>Vl j V c-^- 11 ^' oljL *^i v 1 -* V.A1 1 -> 


JV — ■ 


(iL;) m>\ 


r u ^ 


►>4i 


St 60 
130 


S150K 
115 


St 34 
85 





jl j»j> ^yii jlf»[ Lfit u, iLfffl i.j5UI Jul I ij-1 I •*■■--- -T 

j ujJLUll j-Lill i_J i_il_» kjjlUlj . A - 400mm* \j:. L t 

i *jSn o^ai 

. {A9>!j JJ nJLdH ililj) iJpA* JyLr?J ( I 
. (^^fdJ r-_>pL- ^!jl Olj) A-^L j aL^j (_ik- 



■rrH.r^ 



di 



nrj jfi-t 



"i, .W Hfnn' : iJ^ OLL>ll 
F-28 0O0N ^1 Ij, iMji ; jjlull 

- F jL_^-VIj ■ = 4 oLlijJI jj* 

7 iM -S0N/mm J 4 rj- tl 



■*t> 



^ ■ ^ ■^ FaU *i C J— II J-AI V 1 -* VA 11 -i 

■I— tjj *JLojJ ijVI OLlull .ljlia^.L 
\ Ifi* ^JST jki wl*L^ O^? = n + 4^-jJ^t 

All / F _a*> 4f rata^ll L _ 7 rt*ll jl^lj d — IS mm 

o,ii ■ 50 N/mm ! 



(t) JSO 




j_Lj ■ 25 mm li^ JST ^ .jiV^l ^Ij^ 



(*) J^ 









UJ 

O) Jii 




>L«^ ^u-t ik— Ijr ,s-*** ry tj *iju 

1*. ' (—.A 0>H— J* L^" 17 mm l^i. JS" Ju 
. F - 64 kN X£ ij» J*J^J 

Uj-i i.J"AJI n fLr^JI ^L- JJt JUjl 
' '„, -60 N/mm' <b J- J*— W a'**" J Vri >W. 

J^j_ill ^ jrt... rt i ^ J^* l»**i> >_ v „rt » -Y 
i_«ljl ik-lj; kUt ijlj Ji^ ^ l^xku 

. d - 1 3 mm Lf^- J^ j-L» rl— v -£*^~* 

Ijl F Lf. r^^-il IuhaII *jJ i*J t-.i^ ■ * ■! 

^jill jL|»Ij . Si 34 j» fL^rJI jJ" j^ 
■r pM -65N/mm I j* *j *-j- U 



WJS4 



1 1 1 






J*i^S i J*S>*Sj _J |»i**li 



<Lu.Ullul»LJJVl(Wa 
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